Six-helix bundle assembly and analysis of the central core of mumps virus fusion protein.
The fusion protein of enveloped viruses mediates the fusion between the viral and cellular membranes, allowing the penetration of the viral genomes into the host cell. Many of these proteins share a common fold comprising a central core trimer of anti-parallel coiled-coil heterodimers, which are formed by two discontinuous heptad repeat (HR) motifs located at the ectodomain of the fusion proteins. In this study, we constructed and purified the corresponding regions (HR1 and HR2) of mumps virus fusion protein that are predicted to form coiled coil. The HR1 and HR2 were expressed and purified separately or as a single chain connected by an amino acid linker (HR1-linker-HR2, named 2-Helix). Series of biochemical and biophysical analyses of the expressed proteins have shown that HR1 and HR2 of mumps virus fusion protein share the common features of other enveloped virus fusion proteins. CD spectral results show that HR1 forms an alpha-helical coil structure while HR2 exists as an unstructured monomer in PBS in nature. Mixtures of HR1 and HR2 could form a stable six-helix bundle, indicating the interaction of HR1 and HR2. The 2-Helix protein also shows characteristic properties of the 6-helix bundle. Therefore, mumps virus fusion protein has a common core architecture and its HR regions could be used as a drug target for virus fusion inhibitors.